(19)B*BWIW (JP) 



(12) & §fj 4$ f$ & $g (A) UlWtfHiK&BWf 

ft$PF8 -226960 

(43)&fBB ¥JS8^(1996)9 ^3B 



(5i)inta* wm% fftosmift pi 

G0 1R 33/09 9307-2G G0 1R 33/06 R 

H0 1L 43/08 H0 1L 43/08 Z 



«*BOS13 OL (£13 JO 



(21)flW## 


tWF7 -283O70 


(71)fflRA 


390009531 










(22)fflRB 


¥jS7¥U995)10Ji31B 












INTERNATIONAL BUS IN 


(31)«fe|fcfe3HH| 


334659 




ESS MAS CH I NES CORPO 


(32)*ifeB 


1994*111! 4 B 




RATION 


(33)«5BfcfeSg 


*s (us) 




7*U*£*B10504. 








7-*>ir (#«fcU) 






























(74)ft8A 


#a± -&BB « 











(54) [&9i(B«fM >tJ-Rr/*09«3£tfg 



(57) [gift] 

( A~D) i. IJIBSeLhtc^fiiESnMofrlB 

<.>tsBw*mmzm*z&&%mmm oe) . at 
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mm i ] saw-tz>-*-r*o-c. 

itnasfi±«:0fiE$nfcmi. 02. msRvmio)* 

mzmfckmi&s tiR^*&4 o©x 

iriax f >jw * w: (a) mnvma <* n & <. > 
tzmtzmtmmtis&tjiimm* ao nam 
&K%m&®K.m&r z>mmx ^-if/ist/co Ufa 10 
x^-?ja{cBra**b>±»®wttja*«u *©» 

e>ib*>3#i. WE4'0©aS<l5jBiffli©fi»tt5flMk 
#tt*W«(Cll>lC?t7-CftD. *t,rfl?f34-3©b> 
±&&181&I©!irftf4«llftffJK:St. > KTff XB«W 

ratca*>n/cs^ 'J - F**r t . Kia» 1 404 ©* e 

^nM-3®nem 1 1 0 4 © x b 7*? © b 
s*»iw©wi^a»wr*»>. M«ciiriami<fcS2 
©x tr»t*:/** ©!■©»?■ - Kscwia® 3 40 
4©xf>Ajp^^©H©«g^';- F«cjg&3*ifcm 
*triirie0i403©xb>/'Oi>7'$*© 

©iffl©^^ 'j - Ktt-fe >x $ hssaw©** § 

tS©»l?H2>-y— . 30 

MKa^n/c^'j - fswu sai^fs 1 403 ©x b 
»<*7jim«*i 6© t >±»?»»tt)B©a{fctt*Js 

^{CJRffcfiaMv WK02 404©Xb:/>W7JR- : F- 

«-en6©f>±«)Siitt®©!i^biji*5i:^ccw«:g 

*>tt.B.-3irsa0 1 403©Xb>Aju:/jfrf©t:/it© 

*saitJB©«fbtt(c2»wr* 0 . K<c*ie* 1 40 2 

©X f^W:/**©!!!©*?- ') - KRCmiam 3 40 
4©Xb>^l<y£*©ia©}g*y- FKg&SttfcS 

iHiffi*.. ^Lririami iS3©^t^^ji-^© 40 
©M©JaFFy- Ftt-fe>xsn-si8^©^ia*sj^s 
©»»-fe>^-. 

WKMfrtlleM*')- F**U 01 402©Xb»< 
JI/^JR^ ©18X0=03 404©Xb>^7 , ©|g|©ii8^ 

■;-Ftt0i©-fe9 h©y-Ftjasiy. 01403© 

Xf>A';l/^^©PaS0;^2 404©Xb»<;l<:/© 

ra©Jsr-';- F«02©-fev (-©•;- F=£^tSL. -eu so 
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THJC0 1 XB02 ©-fe » h©'J- F©Htc8<rga-tz>-!>- 
-(c^£ttfcA#Sii*<it*.SC4{t<fc»). «5iaA* 
S2a{c«^?h^-9A:ii[ffi02XB01©-b9 F©<> 

- Fora-casss^/tffl^aEtt-fe^xsttefiai?©^ 

i ccia«©-fe>-9--. 
[»uas5]i?nas«Ji«:^fiicsn. *bxm&-b>v 
-om^icmax e>'«***w>i; >it©3iiBttJB 
©»^*^w*siE*fc©£*©fc©{cii<ri3x t 

X b >v<;t, ^1X^15130 2 ©»S(*©M©ite»l A * 
Mitffi*.*. gf 1 tcia«©«l?-fe 

[ft*^6 ] ms3&2<Dmmmm&-b>y-<Dm®. 
{CHS L fcfiBlf fctjsas&w-iz >^--chz > x-r s c t k 

±»?Sifi8t4S©8BKt*3fa©^riSlK:b>±©-rifc* 

«c. 8?iab>±JMSsaittBK:«si/-t:«tti-rss?a»i4 

^©X^^TXS^MK^tf^ H}^ 1 fcgaig©® 
[ft*^8 ] 9J£3ft£®£*£W*fc*Kir5ag«U: 

c i tc j: o gjsessex f v -j zm&m iss ti 
•s. i {csatt©»iH2>if-. 

«E»Rl:K»iS3nfc»l. 02, 03RO=04©X 

iirs ass JiKjfjfiKs naoHtria 4 o© x b > / <* 

4ffl5SiKT*01©»m4. 

B5ias«±«c5gfiE3 n/c02 ©am** t , 

l5f3X b>/^U 2 ©«S{*©ffl©«» 

83tax b ^^©s ^ «o) mn *<#»ds n«ci» 

E&&3*«ttBKI8&-f iteRvco Msa 

x-i-^{cKffi-rsb>±a>?siattjs*wi/. ^©is 
fbWttBuia a 4^{Sffls©^» *»{tatc «. z> mx- 

£>±ib $ mriB 4 ^©a^^^fflEtt®©^*?^®^ 
^«ll©fi f JK:5l,»CcWC*0. *U-C83f24-2©b> 

±&>*m&®<D >> ^©2o©»{t©^iS)«n^e 5 j(ca^ 
{c^fff*!), Mofs© 2 -p©ufeb >±«f>^fiB^a© 
saKfc©^rSjiHS««:2»Wc* 0 . 
i?ie0 1 <ommmtm&? K>^^^*-f©nnc« 

^nfc«^'J-F*Wl/. fl?ie01402©Xb>A;b 
^^<Dra. ROnl?S03i04©Xb>>'<Jl'y^© 
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mom- ') - v\tm 1 ©■& » vom- y - 
zistm&mi tnsnx&iwfifrim* sent 
ism 2 tm4(oz v>>v\>7%*<m<m : ?- pbm 

2©-fev Koa^';-K4»fiSl/. 
IJgB02 ©i£3fc«l!JiB'fe OHfHUcmBX tr> 
^^^jR^OUE f >±iMli614»©8<t©;£l6)*i*i{> 
•SH£«ift©£8l©fc«>K:f!JffiX f^M^^JR^iflrfi 

immi i ] wge^f>Aji'7'*^©s*« 1 nee 
>±mmwB<mitmmoi7^i l c t>it*-r 

ttttt4©£&'U7*B*EK:^r*. ft*«g<clBtt 

©iaif-fe 

«EitJi4«j»8**^y»^. (b) weaaiMittaii 

©±K««|-r-5imtt^^-!H4#»Stt*Xf-9 
tf«0 &rlBJ&2©SIH8t^©±K«ttrf*, ^©I93£ 

J: 5«cMB* b->;W:/3frf©#* &ftMr*-S* 1 ©31 
KrfBS«±(cltfiB^ fc->/<;b:/S-?-£{iB£fci*<*hfc 

m 2 ©»a(**^fij -r v t . 

UfB3l2 ©3lfl:4«En*ai&&iffiriB^ OX*:/*** 

«tni©*ffl±-r^fcA«c8jfBx ev/MTxrocnt 
gam 2 ©sis(*©iffl(c»»jg*^^-r s^f-^i. 

iinBa5Em&*<tti-rsra. wfsB£&;W7xii©jag 
mm. 

S£8HBl&®ag<fc 0 VFtf S C i(c<t *) . gWBJ8ft;< 
^ T *JI©&* ©fiB<b;frfi£®;£ ITS * f 7"£ . 
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*©&> l5IBH3S««£«:2»r-r*£:<i;{C«ti3. 1*53312 

«©Sigm 

[f6W©f¥ffl&i&W] 
[000 1] 

10 [0002] 

•fe>*-B*-^*{c*-?i>r ioo~iooox.ii>;*f-? 
Kcoe) ©eart©iiw©-fe>^«:^t>6n4. 1 

tew S«Stf8SI (MOttftteS-^-tthS fclBflXtf * - 

6^2.. mBBW-fe KIWs#*»tt«rC^< 6 

20 nfc-fe>x^©StS5?{bcc<fc0. &-fe>*$*JU:f) 
■b>^ $ni»m©^t 3S^[SJ©B8»£ Lr^fflT 

[0003] asroMtfz -fev^js^sis©^ 
>^^©^is]©ra©ftg©*^©r^£ b-c^itr 
> x $ n •s^SBJK^tt-b > ©i«<fc©^rfii(c^fc<& 

>^®SX««E©^{b44D Sit*. 

30 [0004] /*«^ro<f,n/cs»5'y 

>1>--©W*@#^ S , 247,278 

VT'U f i^ilg5©4>^ 1O©0J«. IEEE transactions 
on Magnetics, Vol .MAC-6, November 1976, pp. 813-81 

[0005] g^fia»fifix(OR) mutii, sk-t <? 
40 nycsij©ja^twja^©ia^ini«ji-caai3n-c^ 

or ©Sgfcfctttt. ^att^JSB«c«t0^l8IS 
nfc^j: < £ fc 2-o©^!»{4^ja)B*** c <tr*s. 
c©or «8BH4)i©?ldJ«:R«aitlS^*«b 

■ra^Oi'X^A. Fe/Cr. Cb/Cu XBCo/Ru^ 

ffidr. >if>a t {c2o©^iii{4Ji©i-o©fi|{|^r(fii*iH 
«»Tso3&»oTt»*. ®awfea^B^ss5i?©ffln 

•cBf«S»^©ti«6!j^^lfi]{c^b*^DiCMi «ji 
©^r©ir-f7-ci5)D-c*S. c<a«»X«:G3l^© 
50 xf>(S#fta§L£. fiEo-Cg[»J»©mmffitn«:^b*4 
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m&mmmistsv^t j ?**m-c*>z. c© 

e-Mi) SKttaSttT2o©jg*38fe&£1-SC£(Cj: 

>±»sn<tt,». ipsg£&s£»ttJB©##a£«:@ig 

S, 206,590 ^WS«S*W%svfe>tf-*pi^i/ro 

£. *S«F^5,159,513 #W«B»«. 8fi8EttJI©4>& 

8P*> fcSBf? VIM*. e>tt&l>ttSST? 2 o©3iiIKtt®©SBWk 
Lr^S. *S1^iFSr5,34i,26i ^MBSttfi&gtfgta* 

e>±&3SfiBttH©SMb©:£l6j#<l-if 7 ^ ->\> KKW 
r , tcgitr&s-fe>-y--r*a. s\rt2>u--©gttetf 

t&fPW: Heim et al , "Design and Operation of Spin-V 
alve Sensors", IEEE Transactions on Magnetics, Vo 
1.30, No.2, March 1994, pp. 316-321 tCfe&SftT^ 

[0006] mni2>V-<D7 >J v ^I1K-C©CMR %=(■ 
©^ffl« Oaughton etal , "OR Materials for Low Fie 
Id Applications", IEEE Transactions on Magnetics, 
\fol.29, No.6, November 1993, pp.2705-2710 (Cij&S 

tiros. t>±#>2txtccm 8»jg 

Sr^faas, *©ga«*^s^$nrc^^<!:2-< 

[000 7] *|E£W©BW{J£E*©AMR -fe>1J-- J: «J 

■fe *sc;-e©S!Ui^*ffi«T * c i (c* 

[0008] 

[Sjs*«i^-r*/c4t)©^s] 9s?br<c 

SV$*tt|3Ji;2«_Bcy 

WBLZPSmicj: 0 . SvSS-?-!**© e >ih»Jl©fl&{b©:£|6] 
tt. 2o©sv^Trt©f>jh»l©JS{b©^|fiJ*5ffi©2 
o©sv§5^-rt© f>±«>Ji©i8{t©^[Sji j2Wr(cfc & 
J^tClJEStti. 7^lHlSSta^SEtt-b>-!f-© 
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*®©«{b©^|6j*a^{CH3£-r5Ci{cJ:0. T 1 '^ 

y@&ffl;bsffitt»!?xtt»w©*je©i*<s zfrowm 
«rca*. H2>if-tt»sxB»n«JE©^*$sa c # 

jsaft/cj'Hicsse* r? v^tt^-tr-SjSCTjfcfcj 
©sifr&jfc-rctcfi&Br**. c©ig£ t 7^018 

ffi^«E«5^©*i«©iI5£ffl-C*i. 
[0009] 

io i§mD&m>jm ) ® 1 « 4 o©jm * ©sv*? a , b , 

CSV D -f - r X r > I y ? ^HKKSJtJS n/tsv 

yy 9^@g5»i?-fe>-y-io©«sH?:^-r. §sv&* 
ar^ans. sasgtc^ -eti6«ia©¥ffi«:^fi£$n 
«> s?iB¥ffit?, -e-n6©s$ L©^r*isc»cc^tf «c 

20 [0 0 10] •fe>-y--M»i»l > ^2©SVSR^-A. BS 

#3*3. »4©sv«Tc t D©ia{c-en-etia<pnfc^ 

^y-K20. 22*>6&£3n©-fe? r©Ja*y- K£W 

•r*. cti6«-b>^-io©A^y- Kib-cttfipr 

S. S«E®S m^t) 3&JA^y-K20RV22©H 
K*§£<*ri£. JBC, -fe>-y— lOttSVSR^A. CStfSV 

s^b* DcraK-^n-eng^nfc^y-h^^ 26* 

>-y--io©tb*y-KiLr«i^-r.5. -fe^sti*** 

30 [ooii] •b>-y--io©»fp«AMe t )*sv^^^fiS 
-rsra* ©s^ria i ©s^^ Btc j: o i. 

>±^aan4^3a Ri^ts-riWiE©)i39*f>±i?) 
-r-5S*satt®4i*^tj. ■b>-y--io©86^©^c<«# 

Sv«^A - D-CtmWK i iftl i f >±*^©«{t© 

4<i©Sv^^rt©e4^H©^r©I»{b8l©^Stft 
*|S!ttSV3IK)SJLKiSot^5. C©*[6l«ftSW 
^sva-7-Brg*«:)i36©5«cEn32rjn$*i5. Sf^r. 
40 sv^TA^D-cgiJiJici^bfittS^ccWKg^n 

b&LKifi.b, tr>ih«J>JB©S*©CWi!W«:sv« 

^B"Cf>±«)a39©^EJ]-C^$nfc) SWbfS3«*. SV 

C©f>jh»a©S8lb©*(6)tt. SVSR^-ARc;D©f> 
±to@©»fb©^lS]iS^-C*-5. &MKJ&SV3^r-B 

■c. f>±a>«39©fiai^38t. ow«sftAi3n«cir»& 

*©@4)5:@36©Sifi5:iKfb«i32i©ia©§@:«:ftg 
50 ©m^ie^©J6S«c-j«fl!)K:ffli,^s¥ffiffiB. Cte>-y 
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<m<t%y-m,mm-c$<iit)i, B*r©»mi6fcAR/R 

[0012] sv^^A-D*5ftii8ILh{c|alB5(c^fiS3 

z><dv> -fe >-t-io©^ v vmmtm- - K24sy 

26©KO^»Hl^SEVout #8lfc0«:&.5J:5K:¥S6 

£L. Ssv3RT-A~D©Sfa*i^{b-r5. HlfcnVfJ: 10 
Hos\«?-©g<*LK:gfi&:fr|fi)K:**. Liflbfttf 

3 LK£6fc;frft(c& */&#©»! (BP*. At 
[0013] 02«ffttlSnS58WHK:^**-CDSV 
©|BJfC3g:bft*SE(CK!l,-C, 3R*AR0fD©U*;J<> 20 



2 (•eft-eftOffiftRAStfRB) tt^BStfCOUXtf 

Vout = Vin x RC/(RA + RQ - Vin x RD/(RB 4- RD) 



stc**. c©src. R 0 immwija3txfi<.>9&* 

0>mx*> K> . H k(ef f)ttS\#*©£3»&l?;frtt5B#-C 
*UTARi*S\/S&*©Sta©&*S:<t-C*S. 

[»1] 

RA = RD = Ro + AR/2 x H/Hk(eff) a) 
[0014] C©5$tt. SR^BStfC©^©*^ 
f>±»)i*is^^©gs Lfcgfir* ») Mosv^tf 

BRVCCf^feJBttSVSf^ASOfDOf^ftjii 

jS»Wf{cg*.ns©-c t MJrasnfcfiBEiitcWfiux* 

^©<fc^«c^c5. 
[»2] 

RB = RC = Ro - AR/2 x H/Hk(eff) (2) 
[0015] 7 <) ?i?©VoutU*#>X«;X©J:5K:& 
S. C©^r> VinttA#^</-F20&tf22©igK:tt 

[&3] 



(3) 



[0016] C©^{CRA. RB. RC MXDm&R\?Z> 

£. ttJ#SEtt&©J:5K:&.5>. 
[»4] 

Vout = - Vin x (A(V2Ro) x H/Hk(eff) (4) 
[00 17] 5$(4) {CTn-r^^K. H2>iJ--l0©aEU 
^fC-fe>^-S«©¥Ef*9«C*0M-5SV 
$R*©g3;^fcgfi&ttMBf5Ur>£*S CBP*>**;*R 30 
Vft^) ©SBEffi-C*^. tffinfi8t?M>5&g<g©¥iIrtK: 
* *) fiosvSR^©g3*tS]K:SiE)5c^t(^©fiS»*W 

5RT©S$7?rSlCCSiB^f=tflDB5lf©^©ifilK{a*#A 

[0018] Hk(eff)«> &3 L©#J£Kg(,>jR?{C&8 

br^©^-ca<HW(c^6ni. ttflnsti/dB^HK 
str*^';-^yiiigssa^H2>^-©jasccM«i,. *v 

■C2~5 Oe ©Effl^©HW©lSa^(*©^t4RV}&K 

-ttrasEu-&if©J¥;*"c*£. 

[&5] Hk(shape) = 4tcMs (t/W) (5) 
[0019] Hk(eff)«* B ^*Ry^tt^t4(CJ:Si 

S. 50A©JI£©Ni-Fe ©S&£tJI©it£. Hk(shape) 
«. $1105 *0>Oa«TTtt SOeT&O. ZLX& 
3.3 3^D>©SV«T-C«15 OeT**. -€-©15*. H 
k(off)«. GIlOS * O >©SV^T fttlO OeT*0. -f 
L/-C*I3.3 Sfn>©SV^p-C«20 50 



[0020] 6%©AR/R> 15*-A©i/- HStS, 3.3 

s *a>©HWRtf500 5 *a>©g3L%wr*sv 
&**Et>T. tt»i*ft;fcfi8#?H£ -Hk(eff)*>6 +H 
k(eff)CC^?nrS4. «|?-fe>1fH6fctti36 *-A/c 
WEftTS. S®SEVin*5 5V©»^ Ctttt -150 
mV *>*E> +150 mV *-C©eHrt{C*>*»W-fe>lJ--tii 

^>X4l/-C03«:jr;3*iS. 20 Oe©Hk(eff)4 5 V 
©Vin"C». cn«7.5 mV/Oe ©U^*>^{C*tIo-r 
Z>. C©fiI«3ia©r|j|g©/*R -fe>fr-©1.5 niV/Oe 

[0021] AfinmwmnEEmmt vxamwcm 
mMx&zmstcbWii'Frz. 

[0022] mAROMb ttSrf>)7i?Mft-l2>V--l0 

o&w&mmzfrst. 04tti";=i>(si)g«5o±(c 
-xt antczf u v vm&^&^i>wmm^ 
t. ia5wsfisai:©cne.©®©-eti-etx©*i6j«:W 

*Lx&s>m : f-h~~Y)fflm<!>*.'>Krtv? 

7l51±CCfl5fiS3nm A 7 F52. 54. 56RCf58©^ 
SC^^A^S^^ A~D©S«:v^->{b3tl. 4 
o©s\^-©&*£iI§UfiK:&«|-*-S. K5 
2. StfJ-ett-etiSViR^-AKtfB. SV^T-CS^D^tB 
SS^L/. -feV^-KXDA^a^V-h^O. 22*0li 

z. m&tt'-i? K54. sai-e-n-ens^-^ARt/c. sv 
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K24, 26%{gi6 9 zLxtmmwmmit'i? F52, 

54, 56, 5&RVS&*<D±.! I C&1&$HZ> 0 
C<DHSHB^JR^A^DC!>±r«:»'&6tiS*s, 

CDS * 5 KfiMtfC b->±^f ScDCCfflO t> 

ft*. 

[0024] -fe^-io^Sifp-r^^n-fextiHeccj: 
Xid i^l00O-2000A(OJ?^CDX^' v *t V > ^0C<J: 0 Si 

*o ^'^^r®5icD@W«siS«50k:m»W^j»a»^ 
ifcttSc ^OTffl*<Dsv^A~D#^-,7 

r®5lCC^$n^ 0 06fcttsv^ARtfB#^i*n 

[0 02 5] 07-01 OKJ: 9, Jft^W&sv&^BO 
SSft&co^TlftW*. 50AcDJ?3<££>*;i/<Ta)CDT 

Jf55#^?7 7Jl5ltett3t3ft£. 0 7 KTrTt £ 5 K, 
miCD»affli36*^-^r®5lCC^«$n^ H36W: 

^-U*H37, J^O&^&IKffif 39, gtefcS^ffiJn* 
W LfiO&«ft H 39<h fifcgftW -< 

7XJt4i&tfTa+* » ^H44W*8BS»3eo±(cft3»S 
hS. »2«iatti39ltt>jl:»|R:4!). *bT)I 
39*>Ni-Fe T10~100A 0«3CC»flJStl&. #18143: 

m^m-iy-ny (Fe- 

[0 02 6 ] B7H31 0fcttH^3*iTl>ftl>Wft£ 

ve>jt»a«ttii39(Oft<r « % -en-en, us*g# 

1^5,341,261 #W*ffi§K^3*ifc<fc5K:, Cu^^-1f 
H37«C|«S-r^CoCD»B 0I3 5-15A)RC/Ni-Fe <D» 
Bt (/I£io-i(X)A)£fiJ)£-r£ 0 c*i»J:»)*#c>ar/ 

[0 02 7] «ffl[tt®36(3:, ft«frkimZtllLVm 

*KE$*?-<5<D-e "gift" &ffl^<hD¥tfft*. ass 

£H39«:, SBKbtt3»D^En-C^-rj:^(c % fi»4*lfiJ«: 



(6) 4HI¥8-2 2 6 96 0 

[0 0 2 8] *LTffl*(D^»©sv»*A^D*»» 
*fc»fc* * 7 771447?* F US?* F#A£->{t3 

ft, «{/CJ|3& 37, 39, 4lKtf44(D, fcFU^XF? 
C<D«fc5«:, 0 7 -0 1 0 ttsvjR-?- , 

K54, 56©m-r4xf^^r** 0 

[OO2 9]08T, m^9F. «A«(H9©)^ 
?F54, 56«fc/ifc-rs/c&k:, a*?-±r* F F 

45^^-wbsn*. loojftm wuctms 

ft/cTa, AuS^Ta©H©*«ft^^©ff3iD00A^?g 
20 \si>X F *)9\-LXs*y F4»rc£fc<fc 

ft, ^Ur^-FeSc;35^ttl4H3^@litt^(GoPtCr) # 

[0 03 0] 07-01 0tC7n2htc$MMftSsm*<D 
mtfoWXte. S*tt)B36*Jfcr>±«>)i39J: »3 ^TH510[) 

il39*fc , >±^^/ci?>CCS?SfigtttS4i^T@ 
[OO3 1]06r, A^K54, 52SC;S60J:9«caift 

Ktts^A^D0±r**aa*»^s«««tt« 

4 V 52, 5€RCJfaflRiF*^«C^^--*"&^-h4Lri 

sooAo/f $cc##$n^ 0 *urM«c*H/^h*J 
7o»r*tita^cAu)-c*f)flo*jJ:*2oooAo»s«:W 
(H4Ra«5«naaswr) ^«SK4u-c^a$n 

Otcb/cO, tltW^? FONMPU-F (06CC 
50 [0032] Ctl6©l«¥aH©^K: % Sf>±*Jl, 
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m«sv^^B«@39(0i)*f>±«)t. %t\t><on 

itZmmm (SVjR^B©t>±»H39(DfiBKkf438) 

ante. •€-L-csi«c^snfc^*i'en©*iS]fc > -jm 

0#l6KC&SJ:5«c:£iatfrW, •b>^-ioi&7''J 10 

SCitt:. $Stt©@^70CcJ:OBJi6K:i*ft*. 
[0033] 04RCfH5 r. @©ti£ttiS®4©@5£ 

Urcaw*if>it*B©»<fc©iELV^[Sl*^S J: 5 
KSlRSftS. HS®70©#U-^%a5n5«^©^ 

BSVSR-T-A. B. C> D©-€-tl-en^E|l91, 92. 93. 94 20 
-C^Stt*. SVSRT-©#Ar-Cb->±»)i©Sa[ft©*IfiJ« 

js&© "*#©ttflij" -cfc«>*>fts. cn6©^>±» 

B©^ri6]«iai«C*$tlXC»S. SV5R^_h©@SJl70© 
$1**105 ^D>-C*5tB^. @!£JB70*ig*lS230 m/\© 
mWfc£*145 Oe ©»$?££fiSTf S. C©5BW©# 

iSjttT' «j 9 t*D&u ? y©«ijfc©:£iaj«:<J: 9 SsvSR^i*} 
ccfei»r"7v-/" xb K&iBtifeb 

•2>M>/c. *>i7--io«fc<i:*i60-i8oT:<tJ&i&$h 
•S. C©Sg«. B1ST*e>±»Jl©Ba<l:*}3}*.5<J: 30 
5tCFe-Mr> ©T&iH5BMt*-fev hTSCfci&gftfiK* 
±0.2). Fe-**i©ii£. C©«fc^(C-fe^ hSftfcS&tt 

H©P5^©»{tBB7£^K«fc 9 £ft $ hfc6B#(Ow A 
6tv5. fc->±»Ni-Fe)I«liWrr*Fe^lK^i|g 

^sns©?. *n6©ami-e<a^©waFe-Mi sss 

»S4^RW4*t>7c, -te>-!7-iott:te#Sft*. &»© 

t. S4*JB©fiWb©*l6]tt. sv&*©SSL(c*fc¥ 
mr*&««J©tt»CRS. S^SK>±«>H©aKk© 

/ci^<i^©svSP5-?-*i^ri^DS««:^fiSsnrfc. * 

> x 3 ti m^mn t s**©* >x^ic§u-; ^5 
[0034] @^s©ffi. ®j£m®-tmRim%.?z 

SV^©r#*7cW*#l>AR/R£ff£fc*K: 
SUT&S. @^®70iSV^^©H©*--'"!7 »^B. 50 
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^©{iig^fe^RDfe©®©^^ 6 y 

-tt*ffl«-rS7c»©S8Ji?I«8tt%SS«:-r*7c»«:^ 
ST**. C<Dt-^yy^\tVSMM60Dm$O!S>tj:< 
i<>3f&*i£*Sr*5. Jf-'(7^B, B70-C©i»fl: 

©Siai&svSR*©*!^*-^ vft^-cbzzt 

*&tt*f.&, C©*-^7i'7'ttsv»^©SffiiJ-C4i5J:-€' 
3 5 fUXZitZCtlfibZ. 04K7pStt. ffi&Sfc 

fcHJSW-CB. svsR^©i««3.3 s*n>-c*9. *(, 
rsvS^**- /« ^7-rilJ£»i*©H«io5 tn> 

[0035] H3£®70?:«Etl5a«5«SVST{Cft)!lD3tl 

fcss*js]©»i? Ht*;x©5$fc.i:9fc5rrs. c©5£ 

r. I BmA^fii-C* 0 , Wf « 5 9 U >J£tfir©i*#©tI 

■c*>3. -eu-cHt «oe *&©a»-c*5. 

[86] Ht = 2 7tI/Wf (6) 

[ 0 0 3 6 ] 8ft# Ht©ilB. SvSH^S^S&J: 9 i> 

Jf^JI;*jtt58W*£ilR-f * C £ *©-C. 

< £ 2 Hk(eff)-Cftttft«"&6fct,>. H k(ef f)ttJ&tK 

g;£te»!?©¥*3{I©#*£tf©r» f>±*B©x * 

y©iEu><4H£*>tf*&E**fc«>K:«3--i ohi< 

(eff)©IBHrt©Ht ©ffl*iffll>e>n*atf)5c6*(r>. 0 
4K^§*l7c^-Ctt. f>±*li*a3£'rS©{CHt = 
7 Hk(eff)3W?K>%tl7c, 

[0037] »l!t-fe>-t>--i«3:SS«»K:<fc »)^S3ti 
fciftRySH© (-(H(ct-^>?!P6©) »©M#«:J: 
OflDJftStv. *©SK*5±»f Fe-Mi W<-f7 

zmtbxm^ht\zm&> c©sstt-»(ci6o-i8o 

*C-C*-S. chBFe-Mi ©7 , n7+>^iaS^©±Jg 

n©^«c?aftai?*H2f F-r*7c*K. c©iaan 

- 3 BSfRBCCfofc OT-- 1 ; > y UttWtiKft Ni 

lafcsa&'caa. a^©sa«Fe-**i -c«2oo 'c. mi 

-J*» TB250 -C-C*5*s. t>±»JB«gH$tt©SftK: 
<fc*AR/R©«**S'Nc^*A:«{»{cHS3tiri,>S. 

[0038] mmo-mimizwtmtcj: o 
ns. fia±^«:s=f-ric©SF#B-fe>i7— ©fiinJtfti 
©aistcfcottsti* ft***. @s«s*i8£nrc».5K» 
©fe^-9--tm©as^4ffl^t(,».5. c©?as±^ 

B30-so'C©eHrt«:*2.<>©4b-C8iJ€Sn*. ?£o 

©R3©^se©*--?'>F , ?«cH2>i7--*5a*>n4. 

if-©K^©gSKJ:0. @^®S©*{cJ:»)4Dfcftl 

«»a«-sc4(cj:03fa©iaa«:«R^Fsn > sas^w 
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[0 03 9 J Fe-Mi (D$&>UTZifi&!$.2tlZ>®&. 
LTlJga««S»r$n*. Fe-Mn ©ffcbtKCNi-Mi © 

$&>U7Z!amm2tizm£> -tr>?-Btej:*i 

~ 3 «fBI«C t>/c »5 «(3f 240 *C(C7--';>i<$*lS4ig 

b. z'iv*2tiitHi^<Dim®!&wimim^(»%. io 

400 •C*!fflAS^n- J +> ; yjaaK:«tf)fiSgE-r 
[0 040] Ss\**©E5&»ttB4 bX Fe-Wi *fflv> 

4-b>-9--»fi^aai2o •c©ttfmaeHsa f ft^if 

«150 XI©B?jaaa:4»^4. Fe-Mn©ftb9(CNi-Mn 
*ffil>SCiKJ:»)S*»fRaS«til3fl80 -CtciycC 
t*. Ni-Fe 4©£&*S£©fc«>©Ni-Mi ©&fflB Lin 
et al, "Improved Exchange Coupling Between Ferroma 20 
qnetic Ni-Fe and Anti ferromagnetic Ni-Mvbased Fil 
ms", Applied Physics Letters, Vol. 65, No. 9, Augus 
t 1994, pp. 1183-118 5tClGj£31rCl>S. Fe-Mh ©tt 

t>*Ni-Mi ©flSfflBtv-^- otbitm&imi&ratiM 
msmxK AivR©fiT«c«fc»)<i^©^#$«c 
feis~2o%©^*ar*. cna^b-^^ji/yjgrt© 

fit 9£l>©$-<tK:<J:6 &©•?*£. C.tltt Sperios 
u et al,"Role of Interfacial Mixing in Giant Magne 
toresistance" , Physical Reviews, Vol. 47, NO. 17, 
May 1, 1993-1, pp. 11579-11582 CCfe^3tl-C(,>S. 30 
[0 04 1 ] 05Kij*SttfcJB©^JBSfi±©JB©S? 
ffOJWKtf— JrVXTfc*. SfcRtf 

svsR^©iai{cwaftH3aB*a*. l&iiui6o*i**{*@ 

3£«7osc;sv^^©ra«:a< c itc* d 

[0 04 2] Bwl/ttWOfcJ:5ft»#-fe>-!N-tt, S 

^©^ffirtK* **§&«#©*# $ *sj5£-r s * 

Q*>?-ttfM>?-£t,r.W l lrr*e£fc'Cft 40 
«. tl/TBSlBttifc* r7?7"©«J*t>f S. Si£ 
«±ie©^(6) tcj:»)8a!?*£l£t/. *l/cc©»JM* 

©<fc ^4flaffi©@50i7o© K76RV78©ia«:sBsti 
»«:. isjH*>6»tt$nfcH2>i7--K:a«©aat^h5 

[0043] «#fHz>-*-B. ttto<*tifcSB^H©** 
3 -Cttft < £Jffi£iH5S-f * J: 5 KWW* C 4 1 "C* 
sir. SfWc. svSRT-ARtfcaisv&^Bsy 50 
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sv5RiPARt;c) ©iffl(cjstonsfttis*i7taw©ffl© 

•J - K 76KO'78(c@5£SifcA# fcttttlT 5 C <!: (c «fc 0 £ 
KITOEHz >1r- 4 OT©S8#-fe >?-©$? 

ftK«i»r. *i/T5B#tf dan©*£4 

«BB-b>*-tt*©s-c4*^hsics**-r*. c© 
sec, dH/dx B*?-©fi3 L{css[Jte*iai©)aw©*>ie 
■c*o. SBEo#flK*3**©iffl«rc?**. sv«^ 
ARc;c©rfflfii(SKSi5{c^$iirc^. S(7) ©se 

J6SB«ll^©«F^©$iJSII S. 
[87] 

Vout = Vin-AR/R-S/4Hk(eff)-dH/dX (7) 

[0044] mn^y-mmnwB.^v-omm 
tcxjjRvmjjzmmtz w*>. m©*?r©jg^ 

■J- K20. 22©ffl{CA*£. &2©-fe 7 h©^ y- F 

24> 26©ra«:a^?:S^-ri) #i. -fe^if-ttA^sy 

Jfl*«*l*TOitS (W%. »2©-fe? r©U-F24. 

26©ratcA^j«r. *Lr»i©*»F©y-F2a 22© 

5 ttflMIUME T *Btl4 1 . SV5frf©B **«©;< -f 
7*.3r©A#a»©2Fffl©ie»©fc«>ec\ «UH¥(c 
»teftt>»fP44A*. iia© Heim et al ©SI^KK 

[0 045] ZttbtLX. *!%W©«tJS«:ML>-C«T 
©•^^K^TS. 

(1) Kist-fe^-ri^r. m&t. Birs28S±{c^ 

«Sn*:»l. »2> ^3RCJ f ^4©XfV^yS5^ 
4> 85ES«±{c»fiRSnja-oMiS4o©xe>^;U^ 

**att^*t— !«iai?(c) ine^^— 9ii(cim 

■i-Se>iI:»5IBBttJl**L. ««MK.bMttMeaA« 
5S»fflg©^f«tSBt{kf4«:*SftK-Cf>±»Sti t fr 
§B4 -3©i4&B©S»<i:6BMb«(i«SW«:5i,>{ciRf 

(2) ifiB»*ftBBI»r4Xe>Ajl,^3R^<D|fflCca 
^tiTcifi^y-FSrWrS. ±lc(l)«:a«S©18W-fe> 

(3) Uffi^l 4»4©^t>/<Jl/^3R-?-B*n6©K 

2 4»3©^t>A;l/^1RiF-tt^|ie©t>±»B©58 
{|«*JEl>KiMf«CB*hfl-3(Wail 1 4^4©Xh*> 
Ajv^jR-?©t>ih»g©aMk«K:3»Wr**). K(c 
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erases* 3 tm4oz viow?tt<m<i>m- x )- f 

>'<*:/X?®n®<ft?y - PRcmtem2 4S!4©X 
(4 ) UffiSf 1 4SI3 ©X f>^';Uy5R^-tt-eh6©b- 

^^lati^mfiWi^tcWKg*^ wsesi 

2 404©^b:>^';b^^«^n6<Df>±«)?i®14 10 
Jf©lK{tWtfSO(cWJtS:&>*i.&-raiE3r 1 4SJ3© 

r* *) . MKlffiSi i i$ 2 ©x vywfmwmo 
m-v- FKtrasesi3 4ST4©xb>roi/:/$R*©ra 
©ffl^- y— FtcSciRj tifcrnstsft*. . -e o -cfflsesr i 
4Sf 3 ©x e >/<*7*¥®n0M?- y - FStrasaSf 

^js-ts. ±ffi(2)(cie«©fi5^-b>-y--. 

(5) ffi&mmmmm-rzzv>'<)\>7%?<DMi<.m 20 
jwifcjfw-y- F**ru sn 4»2©xtr>^i/^3R 
*©ia&tfSf 3 <tsr4 ©x f>->^i/^©ia©}a^ y - f 

fctSfl©*? F©y-F4J&aU Sf 1 iSr3©Xb> 
/<* ^SR^CffflRtfSr 2it40Xt^<A ^©H©«S 
Ty-FttSl2©-fe» h©y-K*»«U *UTM«C 
SHXtt*2®-fc? h©y-F<DHIKlWB* >*-(C» 
«SftfcA^W*«*.SC£CCJ:*K BffiA2>®8ttc 
^<*ft&*ofctffi3l2XttSll©-fe? F©y-F© 
IHriMSE 3 tifcffl* WEtt -b > ^ 3 ti S8B??©$J5£ffi£ 

±IS(l)«:f2i8©«W-fe>-y--. 30 

(6) m&*j}W&t,ctim2ti%*>->tcm&-bv F©y 

- FCIH-CtlSSft/cBWafflrtSEtt. 8ffi*«©¥® 
A*. ±SB(5)K:Se*£©SBmHz>-y--. 

c7) m&?<fiwmKW&znKfr-?tcws&*v F©y 

- Fcparaissnfcijisai^sEB. Btrias«©¥B 

rttc* *8»te8a©*JB©** $ Stff?#©P»©9J5g 
ffl^Ai. ±IB(5)K3S4S©lSI?-fe>-y— . 

(8) liffiS«±«:^f£<**i. -etriiirsa-fe >-?-©« 
fP*CCifia^t>^*^3R^©f>±«b»attH©8Wt 40 

7SR*£{aa£fetf*ftfcSr2©$mfc4 > ffTBB^f> 

w7mRm®a! 2 ©«s<*©p.a©i&»if 4 *®c{t 

AS. ±ie(l)K12i£©ifi#-b>-^-. 

c9 ) states ommmmu* 

■ch *> . -e uruies«Ex f 7 ? ssiSKRia 

sem&xF^^ifcttsmiStffJSSft*. ±ie(8) 
«csats©iai?-fe>-y-. 50 
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(10) Mrex t?>/w/x?0>&«u:. iffib>it& 

5Sfi814«©J»{b?:3r2©^|6KCf>±»^*fe»«: > S? 
IBb->±«)3S?i6tt)S«:l»«L-C««rr*S5S!af4*t»© 
?«ftMVTX®*MK:^. ±ie(l)KSB«©«&W-fe> 

(1 1) Sffi3a&'W7XBtti*-v>*/> Xtt^** 

-ctjtessn-s. ±iB(i 0 ){ctai?©a^-fe 

(12) S"J«$ ft*S8fc43JRSfc»K:jiffiS1£±K:j& 

issttfcm&xF^^fcMtcwu *OTfffi®£x 

f 5 v 7*&inz%mcwmLicm-**.>*? *t t 

kj: 0 Bffiifi£x f 7 ? ■fmtiz&fflfimjzztiz* 

±fa(i)Kiatt©«fi-fe>-y--. 

d3) ^spaisKd&sc-rm^mE^^ja-rsfcfe© 

±KJB«8tlteJlll. SI2. »3RVS4©Xb'>^ 

•7**4. irtes«±«:msnfioiriB4o©xb> 

trases*2©ism©w©i&iiuf 4*{t;i. wiaxb> 

mtM**r* (b) meeA«c«tttt 

»(cB?«-r*#»i4x^-y-)Bsv(c) iffix-t-yis 
tcRgf*b'>±»?ssiatts*wi/. *©sa{ktt(iiria 
a*ja:»jittJa©a*f*ia<btttc**fte-cb->±«)S 
n. «rsa4o©ss&)i©mw%a^*|Bjisw«:i:^ 
Kffit*ti, -etri«ia4o©b->±«)^iatt®© J ) 
^©2-o©fieMfc©*ifi»i*MW«:i:^{cWt?*0 > fi 
offe©2 ^©flffib>±*&lB1^©lB<t©;*jlS]4^ft 

wtcjswc*!). iffim©£s<*ttB*8rr*xb> 
^<A^*-wwK«*>nfc*F y - F€*rt . affisi 1 

4Sl2©Xb:^JWyjRT©IH!. RtraiaSl3 4S!4© 
Xb* W<Jt/^JR^©IBI©«^y - FttSI l©H2»KDi 

*»;-f*»*u *L/ruiami<tm3©xb->/N-;i' 

^^©M. Rtm$im2 4»4©Xb->/<^3R^-© 

ffl©^?- y - f am 2 ©-fe 9 f ©}&?• y - f 0 . 
irta® 2 <D^mtm^yv--<m^<picmsi^ t> 

^^©|!fia b >±&«fiBffif ©SBft©;£|6j£fci!> 
*@S«SS©e*©/c»{cfriax b>^;U^*^-4fiH 

(14) sffiar 1 Raf^4©x b>^*^*^«*nf) 
©b^feHossrtk^ifij^s^fcwtciiA^n. Mtc 
iries 1 ©-fef f ©$?• y - F©ra«c^$ nfc«s* 
g?z<dv. i?ia02©-feirF©Jg^y-F©ra©u^ 

SEl**m««:|(riaS1g©¥Ert«c4, 5?FgPfiaW)S»© 

«Boa«e«r**. uad 3)(c^ij©j8wfe>-y 

(15) ISflE^l 25:^3 <DZV>W7m*K*t\ h 
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WT*©T?. ltf!B»2CD-fef h ©*&?• i) - K©M©fcB2j 
©^EOfflgffl-C*^. ±12(1 3){Cf2»©«#?-fe>tJ- 

o 

(16) ire^2<D3ia<*©ra« > ugH^t>^^ 

WDWstW73ff<Dliit*-'l5 yZfti* ±12 

( 1 3 )CtI2tS©fiaW-tz io 

d7) itrffi»2©»«ftBi!rfa-fe>^-©ss^gK:aij 

£3tt*Sifc*£ffi£fc»©«^*WLfcSijSx f- 7 ? 
(1 3 )«ClB«©«5St-fe 

(18) 89SJ*t->/-Ub7 , jfrF-©&*«, «fgeb->±» 

©3&>'W7;*JI£HKWirS. ±12(1 3)KS2*S©S5 20 
(1 9) 89i2£&;W7*®tt&-7>#> Xtt-?* 

-citfiEsns. ±i2(i 8)tcats©atin2>^ 

0 

(2 0) nm&RtcmgvxiiitiwKzgM-rztcitxD 

1. »2. »3SCf»4©^f>A;l/yjR^i > 89128 
«±KJgfiS3nS.ofri24o©x f>M';U^-?itia 
lS&f*lfn©atfi<*4, 89i2S«±tt^fiS;**xfcm2 30 
©*SM*4. liIS2Xf>^'^-7'^Rcmg2^2©3l« 

(*©Bi©»awi> mvjiv- ftamitiitmmt. 

89i2Xt>A;uyjR^co&*tt(a) saifWtfJjn 
Zm^t tirf2X tV^I,:/3tf^©g;*;£[6){catf!¥ 

tf-rsmw^ttt^^ssi^istt®. (b) me 

a4^5S®<4SK:WSTi^{ei4^^-^@RC?(c) 89 
12*^-- *)l{t|B£LM^©«{btt#89f2* 
^^©iig^ifijtcataWfcf^^A^ni. f>±* 

Kiattl^Wl/. 8912131 i»4©^f>/<;l/^3R^rt 
©t9ef>±»@©^t©^[fij«i:i>«:||Mfl<JK:Wc 40 
* 0 J.offc©2 o©89f2e>it«»f ©»<t©;m6j 4HW 

ttfcawT-ca o . 8*1231 1 <om*mmm? f > 

'<* 7-£*©R8 (cgfcftfcigiF- - F l . 89i2» l 
if2©^t>A;^JRK)ffl. ao t 89i2IB3 4SII4© 
^f>^Jb^5RT©ra©JS^y- KB. *9l2-fe>^-A 

^?s*ffjm-r*fcJ!)©A^«:»fiSo. -eorffiasn 

i»3©Xt>A;i,^3R^©|ffl. SOt9f2m2<b^4© 
ECHtfJ^fiSU 8912^2 ©«mttS9l2-b>^-© 
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©:7jfl£fc«>*@£S&©£3|©;te«>K:89f2X fcr>;<n, 
B^S?WK89i2S«©¥Hl*i(c*Dfio|S©fl<jtc89i2X 

(2i) ^ i>®mm^v-zm.?ziTmx'»> 

a?**. (b)89f2g4%?fi)»<4s©±tc«*lrrs#sa 
tf 3;*^ (c) MSB*-"*— * 

)B©±(cftfi4-r 58912 f>±»ai orfpffl-r*»2 © 

SMWtll*ffllS*'*^f-»^aof((|) 89i2lB2©gfia 

tm<D$&>UTZmZi1%SiiZZ?v7Z£ts. 89 
6»R±fc*l. S2, n3RVm4<0Z.V>Ji)l7% 
7*4. 8982* fcr^W^JR-f ©*& 
flWc*BBM»t?«lMc-r* J: 9 (c89f2X tr 

©& * a «6Srr i ewtfttea-r * * ?■ ? 74 . 

89S2S«±«:89EXt->y<;l/^3R^4fiig^to-i*3tift: 

fismsm^*i89g2x e>^t;b^^an*©*ffl±-r 

*fcfttc69i2x t >/t*^3B?awiWs» 2 ©i»S»© 
ffl{c|6B»4^iafr4X^9y<b. 8912119 2 ©3fcfiBt!feJf 

GB#*£j£ -T S @S«a* 89I2ST 2 ©Wttt Sr ii b Ttf 
JW**f-»:/4. MffiBSKfttttflrrsn. 891235! 
ft'^7^H©SS*89ffi»3tfiflfJ: ») *>S< &*<fc 5 

(2 2) @Sm«5©ftttI*, £ft-rW7*a©fiK£89 
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